High expression of the cGMP-specific phosphodiesterase, PDE9A, in sickle cell disease (SCD) and the effects of its inhibition in erythroid cells and SCD neutrophils.
Modulation of intracellular cyclic guanosine monophosphate (cGMP) may characterize a therapeutic target for sickle cell disease (SCD); cGMP-dependent signalling may be important for erythroid foetal haemoglobin induction and exert anti-inflammatory functions in leucocytes. As the inhibition of phosphodiesterases (PDEs), which regulate intracellular cGMP, can result in tissue-specific elevation of cGMP, we studied the gene expressions of cGMP-specific PDEs (-1A, -5A and -9A) in the reticulocytes and neutrophils of healthy controls, steady-state SCD patients and SCD patients on hydroxycarbamide therapy (SCDHC). PDE9A gene expression was found in numerous cell types; however, high expression was found in neutrophils, reticulocytes, CD34(+)-derived erythroid cells and K562 erythroleukaemic cells, indicating a high haematopoietic cell expression. PDE9A gene expression was, however, significantly higher in the reticulocytes and neutrophils of SCD individuals, compared to control cells; Western blotting confirmed the production of PDE9A protein in SCD neutrophils and K562 cells. Inhibition of PDE9A enzyme with the specific inhibitor, BAY73-6691, significantly increased production of the gamma-globin gene (HBG) in K562 cells and reversed the increased adhesive properties of SCD neutrophils. Since elevation of haematopoietic intracellular cGMP may be beneficial in SCD, the relatively limited tissue distribution of PDE9A suggests that it could represent a novel drug target worthy of further study.